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Indian Standard 

METHODS FOR SAMPLING OF COTTON 
FABRICS FOR CHEMICAL TESTS 

(U FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 30 December 1969, after the draft finalized by the Sampling Methods 
Sectional Committee had been approved by the 1 cxtile Division Council. 

0.2 The increase in the indigenous production and export of cotton fabrics 
has made it imp)erative to evolve sound sampling procedures fcwr objective 
and economic evaluation of various characteristics of cotton fabrics. Keep* 
ing this in view, an Indian Standard on methods for sampling of cotton 
fabrics for determination of physical characteristics has already been pub- 
lished. This standard recommends the number of tests for determination 
of various chemical characteristics with specified degree of accuracy, as 
obtained on the basis gf data collected from different textile mills and 
research organizations throughout the country. 

0.3 This standard is one of the series of Indian Standards relating to the 
sampling of textile material. Other standards published so far in the series 
are: 

IS : 3919-1966 Methods for sampling cotton fabrics for determination 

of physical characteristics 
IS: 3920-1966 Methods for sampling of cotton yam for determi- 
nation of physical characteristics 
IS: 4952-1 968 Methods for sampling of cotton-bales, slivers and 
roving 

0.4 In reporting the result of a test or analysis, if the final value^ observed 
or calculated, is to be rounded off, it shall be done in accordance with 
IS: 2-1960*. 



1. SCOPE 

1.1 This standard specifies the methods for sampling of cotton fkfarics 
from bales or cases for chemical tests. 



*Rulct for rounding Ckff numerical values ( miiki ). 
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2. TERMINOLOGY 

2.0 For the purpose of thb standard, the following definitions shall apply* 

2.1 Bale ( or Case ) — A number of pieces of cotton fabrics packed in a 
form convenient for transit. 

2J2 Gotftsignment — The number of bales or cases of fabrics delivered to 
one buyer against one despatch note. 

2.3 Cotton Fabrics -^ A term which covers all types of cloth made from 
cotton, independent of construction or method of manufacture. 

2.4 Limit of Error of Mean — The maximum difference between the 
sample mean and its true value ( that would be obtained if all the units in 
the lot were tested ) at a given probability level. 

2.5 L<»t — All bales or cases of fabric of the same type and quality and 
belonging to the same consignment. 

2.6 Mean — The sum of the observations divided by the number of obser- 
vations ( see Appendix A ). 

2.7 Piece — A customarily accepted continuous unit length. 

2.8 Range — The difference between the largest and the smallest observa- 
tions in the sample ( see Appendix A ). 

2.9 Mean Range — The mean of a set of ranges calculated for subgroups 
in the sample ( see 2.8 and Appendix A ). 

Note — In case the number of te»c results are ten or more, they shall be divided 
into subgrou{Js of five test results each by taking thrm consecutively in the same order 
as obtained. The range of each subgroup shall then be determined with a view to 
obtaining the mean range. 

2.10 Sample — Collection of pieces of fabrics selected from a lot 
for testing. 

2.11 Test Specinten — A suitable portion of the fabric selected from the 
sample piece for performing a single test. 

3* NUMBER OF TESTS 

3.1 The minimum numl>er of tests to be made for determination of various 
characteristics of fabrics in a lot shall depend upon the accuracy with 
which the characteristics are to be determined. Table 1 gives the nimiber 
of tests for tlic fabrics manufactured in the country for determination of 
ash content, copper content, chromium content, proofing content^ scouring 
lost, shrinkage^ water soluble matter^ water absorption ( for water-resistant 
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fabrics ), wettability and viscosity for varying limits of error. The proba- 
bility level for the number of tests given in Table 1 varies between 94 and 
99 percent. 

TABLE 1 NUMBER OF TESTS 

(CUusuZA dmf 4.3.1) 



Cbabactkbiatic 




Limit or 


Erroe or 


MsAV, Fercxkt 




5 


6 


8 


10 


15 


Ash content 


-. 


30 


20 


15 


5 


Copper content 
Chromium content 


25 
25 


20 
15 


10 
10 


7 
7 


5 
5 


Proofing content 

Scouring loss 

Shrinkage 

Water soluble matter content 


25 
30 


20 
30 
25 
20 


10 
20 
15 
15 


7 
15 
10 
10 


5 

7 
5 
5 


Water absorption ( for water-resisunt 
fabrics) 

Wetubility 

Viscosity 


20 


15 
30 


10 

25 
15 


5 

15 
10 


7 
5 


Note — Where the number of tesu 
not been specified. 


have become too brge or too small they have 



3.1.1 The number of tests for the characteristics, namely, acidity, alka- 
linity, bariimi activity niimber^ colour fastness to various agencies, ^H 
value of aqueous extract and jpresence of starch shall be three if the lot 
consists of 15 or less bales and five otherwise. 

3J2 Unless otherwise agreed to between the buyer and the seller^ the 
number of tests corresponding to 15 percent limit of error of mean for ash 
content, copper content, chromium content, proofing content, scouring 
loss, w*ater soluble matter content and viscosity; and 10 percent for shrink- 
age, water absorption ( for water-resistant fabrics ) and wrettability shall 
be taken for all routine testing* 

4. SAMPLING 

4.1 The pieces shall be sampled from each lot for determination of clicmical 
characteristics^ In order that the pieces selected are representative of the 
lot, they shall be distributed over the bales in the lot. Unless otherwise 
agreed to between the buyer and the seller, the number of bales to be 
tsdcen from a lot for this purpose shall depend on the size of the lot and be 
in accordance with Table 2. 



AMENDMENT NO. 1 NOVEMBER 1979 

TO 

IS : 5463-1969 METHODS FOR SAMPLING OF 
COTTON FABRICS FOR CHEMICAL TESTS 

Addendam 

( Page 5, clause 4.4 ) — Add the following new clauses after 4.4: 

* 4.5 In case the lot is not in the form of bales or cases, but offered as 
pieces as such, the number of pieces to be selected at random from a lot 
for testing for a particular characteristics shall be equal to the number of 
tests required to be carried out according to 3. 

4.5.1 To ensure the randomness of selection of pieces, the procedure 
as given in IS : 4905-1968* shall be followed. The procedure for 
sampling shall be simple random sampling or systematic sampling as 
given in 3.1 or 3.3 respectively of IS : 4905- 1 968*. * 



( TDC 33 ) 
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TABLE 2 NUMBER OF BALES TO BE CHOSEN FROM A LOT 

(Qausu 4.1 «iM/ 4.3.1 ) 

Lot Size No. of Bales to be Selected 

( Bales ob Casks ) 

2 to 8 2 

9 .. 15 3 

16 ., 25 5 

26 and above 8 

4*2 The bales sliall be selected at random from a lot and in order to ensure 
randomness of selection of the bales IS : 4905-1968^ shall be used. 

4^3 From each selected bale approximately equal number of pieces shall 
be chosen at random. 

4.3.1 The minimum number of pieces to be selected from any bale shall 
be determined by dividing the number of tests to be conducted ( see 
Table 1 ) by the number of bales selected ( see Table 2 ). If it comes out 
to be a fraction, its maximum integral part ( saj, 1 ) shall be taken and 1 
or ( 1 4- 1 ) pieces shall be chosen from each selected bale so as to get the 
requisite number of pieces for test. In case the minimum number of tests 
happens to be less than the number of bales selected, one or more pieces 
shall be taken from each bale so as to get the number of pieces in multiple 
of five for test purposes. 

4*4 From each of the pieces selected, one test specimen shall be taken for 
determining the various characteristics. 

5. CaUTERIA FOR CONFORMITY 

5.1 For ascertaining the conformity of the lot to the specification require- 
ments, the following procedure sliall be adopted. 

5«1*1 For any of the characteristics mentioned in 3.1.1, all the test 
specimens subjected to the relevant test shall satisfy the requirements for 
that test. 

5.1.2 For Other Tests — From the test results obtained on the test speci- 
mens selected according to 4, the mc;an ( x ) and the range ( /? ) if the 
number of tests are less than 10, or the mean range ( /? ) if the number of 
tests are 10 or more, shall be calculated and the procedure given under 
5.1 JLl or 5.1JZ2 shall be followed to ascertain the conformity of the lot to 
the specified requirements. 

*Mctiiodt for random lanipKnf. 
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5.1.2.1 For om-sidei specification limii — The lot shall be declared as 
conrorming to the specification if: 

a) the value of the expression ( i + A* ) or ( 5 + AH ) is less than or 
equal to U, when the upper specification limit U is given; 

OR 

b) the value of the expression {x-^kR) or ( i -- *R ) is greater 
than or equal to L, when the lower specification limit L is given; 

where the values of factor * are given in Table 3 for various sample 
sizes. 

5.1.2.2 For iwo-sided specification limit — The lot shall be declared as 
conforming to the specification if: 

R R 

a) the value of the expression 'r>^;;;7>- ^ 77 T ^ ^9 

b) the value of the expression ( i + A/? ) or ( i + *R ) < £/, and 

c) tlic value of the expression ( 5 — A/i ) or ( i — AR ) ^ L, 

where the values of the factors B and A are given in Table 3 for 
different sample sizes, and U and L refer to the specification limits for the 
individual characteristics. 

TABLE 3 VALUES OF THE FACTORS 

(OsiUis 5.1:2.1 md5A.2.2) 

SxuTLc Size 

n k B 

5 and 7 0*3 1-0 

10 0-4 0-9 

15 and above 0*5 0*8 

6. ILLUSTRATIVE EXAMPLE 

6«1 A seller delivers to a buyer a consignment consisting of 40 hales^ of 
which 22 bales consist of long cloth and remaining 18 bales consist of pop- 
lin. l*hc buyer desires to ascertain the conformity of the fabric supplied 
to the specification requirements of maximum 2*5 percent and 1 *0 percent 
respectively with regard to shrinki^e. 

For the purpose of samfding and testing, the consignment shall be 
divided into two lots {seeZS), one consisting m 22 bales of long cloth and 
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other 18 bales of poplin. The procedure for selecting the sample and 
determining the conformity is explained below with reference to the first 
lot only; a similar procedure shall be followed in case of second lot also. 

The number of bales to be chosen from a lot consisting of 22 bales 
shall be five according to Table 2^ In order to select five bales at random 
from the lot, IS : 4905-1968* shall be referred. Suppose, in this case, the 
numbers drawn zxc 3, 7, 13, 16, 20. Then, starting from any bale, the bales 
in the lot shall be counted in one order and the bales corresponding to 
above numbers shall be withdrawn from the lot for selecting pieces from 
them. 

According to 3.2 and Table 1, ten tests corresponding to ten percent 
error shall be required for determination of shrinkage of the fabrics in the 
lot. Since the nmnber of bales selected is five, two pieces of fabric shall 
be chosen from each bale for carrying out the tests. 

Let the test results for warpway shrinkage ( expressed as percentage ) 
be as follows: 

1-8, 2-3, 1-8, 1-7, 1-5, 1-8, 13, 18, 2*0, 20 

The mean ( 3r ) of the test results is obtained as, 

^^ 1-8 -f 2-3+^^. + ^-o ^^^s-oiio)^i'm. 

The mean range {H) of the test results shall be calculated by taking 
the ranges of the first five and last five test results. Thus, 

Now the shrinkage has been specified as maximum 2*5 percent. 

Hence according to &1.2.1( a ), it is found that the value of the ex- 
pression ( 3c + kH) comes out to be ( 1-80 + 04 x 0-75 ) « 2*1, which is 
less than the upper specification limit of 2*5 percent. 

Hence the lot consisting of long cloth shall be declared conforming 
to the specification requirement in respect of warpway shrinkage. 



^Methods for random sionpliog. 
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APPENDIX A 

( Clauses 2.6, 2.8, 2.9 and 5 ) 

GLOSSARY OF SYMBOLS 



Mean; if x^^ x^^ x^ are the n measurements of the item in a 

sample, then x >» 



^ __xi + ^2 +*« 



R Range: if atj, x^ *„ are the n measurements of the items in sam- 

ple, arranged in the ascending order of magnitude, then Rmsx^-^x^ 

R Mean Range; if /?i, /?t> ^m ^re the ranges of m subgroups of 

five obsavations each ( so that sample size n» 5m ),' then 

m 

k Coefficient of /? or B for the criteria for conformity 

R R 
B Maximum value for the expression 77— 77 or -jj j— 

in criteria for conformity for two-sided specification limits 
U Upper specification limit 

L Lower specification limit 

< Less than or equal to 

> Greater than or equal to 
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Unit 


Symbof 




UngtH 


matra 


m 




Mast 


killooram 


kg 




THna 


second 


s 




Eleciflc currant 


ampere 


A 




Tharmadynamic 


kelvin 
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tamperaturt 








Lumlnoua intanaity 


candala 


cd 




Amottnt of aubsianca 


mole 


mol 
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QuMtiiy 


Ufin 


Symbof 




^ana anola 


radian 


n4 




Solid angta 


eteradlan 


sr 




O^rlyd Ufilta 








QuMntify 


Unit 


Symboi 


Conversion 


ferea 


nawton 


H 


1 N -* 1 kg* 1 m/a* 


Cnargy 


Joule 


J 


'1 J « 1 N.m 


Powar 


watt 


W 


1 W=«lJ/a 


flux 


waber 


Wb 


1 Wb « 1 V.a 


flux danaity 


tesia 


T 


1 T « 1 Wb/m« 


Fraquancy 


hertz 


Hz 


1 Hz « 1 c/s ( a-« ) 


Electric conductance 


siemena 


S 


1 S « 1 A/V 


Pracaurar atresa 


pascal 


Pa 


1 Pa « 1 N/m» 



INDIAN STANDARDS INSTITUTION 

Manak Bhavan. 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 



Telephgnee t 26 60 21, 27 01 31 

Region^ Offices: 

Western : Novelty Chambers, Grant Road 

Eastern : 5 Chowringhee Approach 

Southern : C* I. T. Campus. Adyar 

Bf^nch Offhes: 

'Pushpak*. Nurmohamed Shaikh Marg» Khanpur 

*F* Block, Unity Bidg. Naraslmharaja Square 

Gangotri Complax, Bhadbhada Road, T.T. Nagar 

82E Kalpana Area 

AWmsaBldg. SCO $2-83, Sector 17C 

S*S*seC t. N. Gupta Marg 

D««t7 Todarmai Marg, Banipark 

tt7Mt6B Sarvodayili Nagar 

PaWlMiiraindustrial Estate 

HantaxBldg (2nd rWor), my Station Road 



Telegrams % Manaksanstha 

Telephone 

BOMBAY 400007 37 07 29 

CALCUTTA 700072 23-08 02 

MADRAS 600020 41 24 42 

AHMADABAD 380001 2 03 91 

BANGALORE 560Q02 2 76 49 

BHOPAL 462003 6 27 16 
BHUBANESHWAR 751014 5 36 27 

CHANDIGARH 160017 2 83^ 20 

HYDERABAD 600001 22 10 83 

JAIPUR 302006 6 28 32 

KANPUR 208006 8 12 72 

PATN A 800013 828 06 

TmVANORUM 695001 32 27 



lin^^UM^ei^kili^Uf^ tifc Maw IMfa 



